It is shown that the previously known N = 3 and N = 4 superconformal algebras can be contracted consistently by singular scaling of some of the generators. For the later case, by a contraction which depends on the central term, we obtain a new N = 4 superconformal algebra which contains an SU (2) × U (1)
It has been known for long time that the contraction [1] of SU(2) Lie algebra by singular scaling of two of its generators gives rise to the algebra of E (2) . Similar contractions exist for other groups and are known as Inönü -Wigner contractions. It should be emphasized that this contraction procedure is different from a finite scaling of generators which does not change the algebra. Due to this characteristic difference, there are strong restrictions on the choice of the generators that can be scaled singularly.
In a recent paper [2] 
with f (0) = 0, f (1) = 1 and J α are left unscaled. The contracted algebra corresponds to the limit ǫ → 0. For the Kac-Moody case, for a consistent contraction to exist, one gets the condition that the structure constants f αβi = 0.
It comes from the fact that a higher order singularity in the right hand side of a commutator with respect to the one in the left has to be avoided for a meaningful reinterpretation of the algebra. The contracted algebra is then given by,
It is therefore observed that for the the unscaled generators, J α , the contraction procedure allows a central term. But no such term is allowed for the scaled generators J i 's.
In this paper, we analyze the effect of singular scalings of the type de- algebras. The N=3 algebra contains an SU(2) subalgebra. We find that when the SU(2) generators are scaled as in [2] , the consistency of the full algebra requires the scaling of at least one of the three superconformal generators. We present a consistent set of scaling and the corresponding contracted algebra.
Contraction for the N = 4 algebra of ref. [4] is much more interesting. In this case we find that the resulting algebra is a new N = 4 superconformal algebra with an underlying SU(2)×U(1) 4 Kac-Moody subalgebra-with all the central terms surviving. For this case, the scaling is different from the ones used in previous paragraphs, since it is dependent on an in-built parameter of the original algebra which determines the central terms.
To illustrate our basic procedure and for algebraic simplicity, we first present the contraction of the N = 3 algebra and later on go to the more interesting case of N = 4. We start by writing down the N = 3 superconformal algebra:
where
, 1,
} and a ∈ {1, 2, 3}.
For the contraction of this algebra the Kac-Moody generators J a are scaled in the same manner as in [2] with
. As a result, the modified algebra for these generators becomes,
By observing eqns. (7) and (13), we conclude that a consistent contraction of the N = 3 algebra then requires the singular scaling of one of the two pairs of generators, (G 3 , Γ) or (G 1 , G 2 ). We discuss here the former case, although the later one is also analogous. The scaling of the four generators
and Γ is done by the same factor
. Then eqns.(5)-(9) remain unchanged after scaling. The rest of the algebra, eqns. (11)- (14), is modified to the following form:
and
We have explicitly verified that after the above modifications, all the Jacobi identities are satisfied. Therefore the modified algebra (5)- (9), (15) superconformal algebras. We now discuss a contraction of the N = 4 algebra of ref. [4] , where both of these problems can be avoided.
To work out the contraction of the N = 4 algebra and to be self contained, we start by writing down the algebra in [4] . This algebra has sixteen gen-
and U m . Their conformal weights d φ are 2, and 1 respectively. The algebra is written as,
with
It is noticed that the central extension of the above algebra is parameterized by two parameters c and γ. This fact is crucial for our contraction, since the scaling function f (ǫ) for this case depends on γ. More precisely, we choose 
In this case also we have explicitly verified that the commutation relations in eqns. (21) and (23) satisfy all the Jacobi identities among these generators.
Hence they form a consistent algebra.
It is noticed that the generators A −i 's in the contracted algebra satisfy the commutation relations of affine U(1) generators since the structure constants for these have disappeared. This, in fact, is a general property of the contraction since it was already observed in eqns. Finally, another contraction of the algebra in [4] can also be done by scaling A +i instead of A −i and taking the limit γ → 0 with ǫ = γ. It will be interesting to obtain a free field realization of the new N = 4 superconformal algebra presented in this paper. This is crucial for obtaining the Hilbert space and the unitary representations of this algebra.
